We present the gamma-ray data of the extraordinary flaring activity above 100 MeV from the flat spectrum radio quasar 3C for more than a week. This exceptional gamma-ray flare dissipated among the largest ever detected intrinsic radiated power in gamma-rays above 100 MeV (L γ,source,peak ≃ 3 × 10 46 erg s −1 , for a relativistic Doppler factor of δ ≃ 30). The total isotropic irradiated energy of the month-long episode in the range 100 MeV -3 GeV is E γ,iso ≃ 10 56 erg. We report the intensity and spectral evolution of the gamma-ray emission across the flaring episode. We briefly discuss the important theoretical implications of our detection.
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Introduction
Blazars (a special class of Active Galactic Nuclei with the relativistic jet pointing towards the Earth) show variability across their emitted spectrum on timescales of days, months, years. Rarely, intense gamma-ray flares are detected from blazars with fluxes reaching values near that of the Vela pulsar (i.e., the brightest steady gamma-ray source in the sky with a flux of F γ,V ela ≃ 900 × 10 −8 ph cm −2 s −1 above 100 MeV). Even more rarely, a blazar gamma-ray "super-flare" reaches intensities substantially larger than F γ,V ela , as in the case of the June, 1995 flare from PKS 1622-29 (Mattox et al. (1997) ). On these rare occasions, the gamma-ray sky is remarkably dominated by a single transient source.
In this Paper, we report the observations by the AGILE satellite of the most recent gamma-ray super-flare from the blazar 3C 454.3 during the period mid-November/midDecember, 2009. During a 1-month period, this source repeatedly reached a flux near F γ,V ela for about 2 weeks, and then produced a very intense super-flare on December 2-3, 2009, with F γ > 2F γ,V ela . This flare turns out to be even more intense than that detected from PKS 1622-29 (Mattox et al. (1997) ), and then qualifies as the most intense gamma-ray flare ever observed from a cosmic source at energies above 100 MeV.
The blazar 3C 454.3 (PKS 2251+158; z = 0.859) has been extensively studied over the last two decades. A wealth of multifrequency observations were obtained especially after the EGRET detections above 100 MeV during the 90's in the range Hartman et al. (1992) ; Aller et al. (1997) (Villata et al. (2006); Fuhrmann et al. (2006) ).
X-ray (Giommi et al. 2006 ) and hard X-ray observations (Pian et al. (2006) days, except for the 9-days interval centered around the peak, for which a 1-day integration was performed. Data obtained with a maximum off-axis angle θ m = 60 degrees.
-6 -subsequently monitored very extensively at all wavelengths (Villata et al. 2006 (Villata et al. , 2007 (Villata et al. , 2009a Raiteri et al. 2007 Raiteri et al. , 2008a . Starting with the July, 2007 AGILE detection above 100 MeV (Vercellone et al. (2008) Because of the AGILE new pointing strategy, the FSRQ 3C 454.3 has been constantly monitored with no gaps since early November 2009, with a typical 2-day exposure value of ∼ 10 7 cm 2 s at 100 MeV. All the gamma-ray fluxes reported in this paper were obtained with a maximum likelihood analysis, using our FM3.119 calibrated filter. We used a standard event selection procedure that takes into account the SAA passage, and a standard Earth albedo photon filtering procedure. In order to study the gamma-ray emission in the AGILE main spectral bands, we plot in Fig. 2 the 1-day integrated lightcurves in two energy ranges, a "soft" band with 100 MeV < E < 400 MeV (blue curve), and a "hard" band with 400 MeV < E < 3 GeV (red curve). The shape of the lightcurves in the two energy bands shows a possible hint that the source emission hardens across the super-flare episode. Fig. 2 shows, indeed, a substantial increase of the "hard" flux, while a flattening is present in the "soft" lightcurve.
The full band lightcurve reported in Fig. 1 seems to be more influenced by the behavior of the hard band emission across the super-flare episode.
We carried out a time-resolved spectral analysis of 3C 454.3 dividing the period of exceptional gamma-ray activity in three time intervals. Fig. 3 shows our results for: (1) a 25-day integrated period before the super-flare (interval-1), (2) the super-flare episode integrated over 2 days (interval-2), and (3) the following 3 days (interval-3). The 3-and -11 -25-day integrations are chosen to provide a good statistical sample.
The spectral behavior during these three intervals seems to confirm the hardening deduced by the "soft" and "hard" gamma-ray properties of the source emission during the super-flare. The super-flare spectrum is well fitted between 100 MeV -1 GeV by a single power-law with photon index α = 1.66 ± 0.32 (statistical error only, defined as dN γ /dE ∝ E −α ). A single power-law fit for the pre-and post-flare spectra gives α = 1.85 ± 0.26 (interval-1) and α = 2.04 ± 0.26 (interval-3), respectively 1 . The preand post-super-flare spectra show a curvature with a peak energy E p of the νF ν spectrum,
We also performed a refined temporal analysis of the super-flare episode, and studied the gamma-ray lightcurve with temporal bins of different durations (24 hrs, as well as 12 -6 -3 hrs). We extracted gamma-ray photons from a radius of 2 o for the period 55165-55173 MJD, and obtained the corresponding lightcurves with different binning.
Restricting the analysis to the super-flare period (55166-55169 MJD) and to the 6-hr bin lightcurve above 100 MeV, we detect a 3 σ peak (above a 2-day average) during the 6-hour (1) It reaches the strongest ever gamma-ray flux detected from a blazar, with an apparent (isotropic) 1-day peak luminosity of L γ,iso,p ≃ 6 × 10 49 erg s −1 above 100 MeV.
We note that for a 3C 454.3 black hole mass of M ≃ 2 × 10 9 M ⊙ (Woo & Urry (2002)) the observed isotropic gamma-ray luminosity is apparently strongly super-Eddington.
However, taking into account the radiation pressure of a fraction of spherical surface for a jet opening angle φ ∼ 5 o (Gopal-Krishna et al. (2004)), we obtain an observed radiated luminosity of order of 1/10 of the Eddington limit obtained for spherical accretion
(L E ≃ 3 × 10 47 erg s −1 ). For an efficiency near 10% of kinetic energy conversion into gamma-ray radiation and maximal extraction of accretion power into jet kinetic power, the deduced accretion rate can reach the Eddington limit during the super-flare episode. By rescaling the peak luminosity value with the relativistic beaming and Doppler factors, we obtain the intrinsic peak luminosity L γ,source,p = L γ,iso,p Γ 2 δ −4 (e.g., Maraschi & Tavecchio (2003) ). There are uncertainties for the value of the Doppler factor δ = Γ −1 (1 − β cos θ) −1
(with Γ = (1 − β 2 ) −1/2 , and β the bulk jet velocity), for which values between 20 and 40 are found in literature. We adopt here, for consistency with other recent investigations (e.g., Vercellone et al. (2010) ), the value δ ≃ 30 (see also Savolainen et al. (2009) ). The corresponding values of the bulk Lorentz factor and the angle θ between the jet axis and line of sight are in the approximate ranges 15 < Γ < 20, and 1 o < θ < 3 o . We adopt the values Γ = 20, and θ = 1.2 o , and obtain L γ,source,p ≃ 3 × 10 46 erg s −1 .
(2) The peak gamma-ray emission is characterized by a very short risetime (6-12 hrs), and shows a spectral evolution with a hard spectral component that modifies the pre-and post-peak spectra (see Figures 2 and 3 ).
-13 -(3) The total isotropic irradiated energy in the range 100 MeV -3 GeV during the 2-month period 55146-55205 MJD is E γ,iso ≃ 10 56 erg. This implies an intrinsic total radiated energy above 100 MeV of E γ,source = E γ,iso Γ 2 δ −4 ≃ 5 × 10 52 erg ≃ 1/40 M ⊙ .
For comparison, the total energy irradiated in the gamma-ray band by the PKS 1622-29
(at z ≃ 0.8, assuming the same parameters as for 3C 454.3) during the flare in 1995 was E γ,source ≃ 3 × 10 52 erg.
The 3C 454.3 super-flare phenomenon is intrinsically broad-band in nature, and a satisfactory picture of the emission mechanism can be obtained only from a complete multifrequency account of the spectral evolution (see Pacciani et al. (2010) ). We briefly focus here on the gamma-ray spectral features as shown in Figs produced a super-flare that turns out to be the brightest blazar emission episode above 100
MeV ever detected. The AGILE satellite followed in a continuous way the daily evolution of the flaring activity of 3C 454.3. Even though a comprehensive picture of the physical mechanism at work can be obtained only from a multifrequency collection of simultaneous data, restricting ourselves to the gamma-ray range in any case provides very important information on the physics of the source. For a detailed theoretical modelling and a broad spectral evolution of the 3C 454.3 exceptional activity see Pacciani et al. (2010) .
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